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Abstract of JP2001251889 

PROBLEM TO BE SOLVED: To provide a 
conjecturing method in which the position of a rotor 
in a synchronous motor, having a salient-pole 
property is estimated precisely on the basis of an 
observable amount. 

SOLUTION: An induced- voltage estimation and 
shaft-deviation computing part 61 is installed at a 
control system, which adjusts the output frequency 
&omega 1 of an inverter 13, on the basis of the 
value of the shaft deviation &Delta &theta of a 
synchronous motor 2, and which operates the 
motor 2 in synchronization with the output 
frequency. Currents Idc, Iqc which convert 
detection currents iu, iw into a control shaft, 
voltage commands Vdc\ Vqc* which are to be 
outputted to an opposite converter 44 and a speed 
command &omega r* are input. The induced 
voltage of the motor 2 is estimated, and the shaft 
deviation &Delta &theta is found on the basis of its 
phase. When the voltage of an inductance is to be 
dropped, an electrical constant Lq of the 
inductance is used, the Lq is set as the product of 
a motor-speed command by the magnitude of a 
motor current, and the Lq is set as a virtual 
amount which does not depend on the position of 
a rotor in the motor. The vector of the virtual 
amount is derived, in such a way that the phase of 

an intrinsic induced voltage will not change. 

Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2001251889 



04/01/29 



mB*m#ftff (jp) 



#^2001-251889 
(P2001-251889A) 
(43)&W B ¥&13¥ 9 n 14 B (2001. 9. 14) 



(51)IntCL' 
H02P 



6/18 
21/00 
7/63 



3 0 3 



F I 

H02P 



7/63 
6/02 
5/408 



?-?3-r(##) 

3 0 3V 5H5 6 0 
3 7 IS 5H5 7 6 
C 



m&ffi& m mtm&mz ol (^19 h) 



(2i)as#^ 


4$H2000 -65714(P2000-65714) 


(71) USA 


000005108 










(22)mSB 


¥/£l2*f 3 n 6 B (2000. 3. 6) 










(72)&9§# 


& 








^«»Biir&A^Br-bTSl#l^ <* 














(72)56f§# 


mm %m 








^«!RB*tfrA**>BT-t:TBl#l^ t* 








aA&HfiWfw b scummy 






(74)ftSA 


100068504 








^a± /Ml AH 











(54) i&wozm mm*:-*<Dmrmmmi&jfo m^^v^mwsmstxf-mmmm 



(57) [£J0] 

A-i'l 3Offi*Hjft»0)l*W«EL. ^-^^ffift 
*l?£»gB6 1 itHil i U. i i«MM^tl 

«ffi»^Vdc*. Vqc*<i:< 3fiaE»^«r*SA2jU 

2©«jg«jE*«ijfeu *ofi**>6irnAe 

XClgaLq&fflk Lq. t-^ag^R^ 




(2) 



#M 2001-251889 



m#ww#©$bh] 

=E- 9 EPDnmJEE =E- 5> #*g© Wai \Z «fc 5 SJEPSTR 
tf-f^^^XKJ^ftfiEBT©^ h;mfc«fc01t 

6>-£-©ftffi££tB LTEIte^ &B£lt5rf 5 C £ 
[11**2] m#JHlK*5^T, 

Mttt-*nffi\zmifcmm&<Dpmm (dc-qc) £ 

tfiWE«»©««tt i iME-r * >X©*»K: i*« 

JR#U lfflEiSiie«ffi©ftffi«. WE^-^EPiDiE, 

*EBT*««E«©rt»t«iE«8iE«l*>6 9 Oggjit^© 
fig^i: LTSJi©LTflf!E^? h;H6*fiR»<5K»mb, 

* amp«BEA» <=> : t- * mmnma \z ± & mm p$t&. 

MEiK«*£EP*~F*fli v»TK)t Ufc«iB«E*» 6 ^©ft 

mE«««ffii»Ttffl^T«ijebfc«ie«£Ett. tamm 



#m <h -T 3 PI3S * - * © (4B «IJB^rft. 

m\z?iMm<z> : E-?mm.fe%cT'$>z>-i ?>xl 
t - * « m, © ± % s & of ft ffl © m m \z «t o £ d -a a t © 

^-^©Elte^ficB*^*. 

?mm<D&mz&%nm%i : Jkx$iy¥>7?>x\z&z> 

mAS*TJli:K*tJ^T. WESIiS«JE©ftffl^e) 
«^ bfettrtlftj^SIIROHte^ffiBJ: 0 fiSKOUKE^ 
ttBjWEME^igte^iSicjt^^iCltS^-rB©* 
^tt, <R«Oia«^{fcBOiaiiRaB*TJf*J:'5K ; E- 

v>* c t**-rfis©*^«te«©iHite^ftB©iHifea« 

SrJt^b. ftB-tr>tM-x-enM : e-^&$iJiaii-r-S)^ 
WEnsa^-^wRemffiSr. ^-^epiramjEd^^- 

«JEBT©^i7 h;H6fc«t*)«t«r*t*K. lWE-fV 
^^^>X(c«k^>«JEBTtt. S9E-f >?{7 9>7>\zrt\ 



(3) 



#M2 001-251889 



ttB#0^0iaft#fflCit^^s;i«fc*3Ri-B©* 
imxm 1 1 ] n$« 9 gEfcta i o icjb^t. 

BEBiEBJBEOttffltt, WjRJS 2 71S8 KEBOEWtB^ 
Ctt*JS12] B$£9, 10*fcttlllC«lr>T. 

i»BBie«ffi©ffiffi-c*;£ n*«r$*nA ©sng*t«M£ 

UX 

1 3 ] ffir$« 12l:*HT. 
flftER&ttfttt<z>l9:£tt. Bfi^-*©i3IE»-*>ft«a* 

fflX«E«ffit=«»LT^«tt*«fo|i|»!t-^fcE|Jliar 

& a s nit =« © =e - ^ «8K ©* ^ £ t <4*g * ^n^en 

9 >*m&m ^xmm*-9<DmM 
mmm^&miimitLStwrti&m? m-rnnA e &m 

* rasB* - * ©&g-t: >it i/ x a nmm. 

[^15] it8ft«EE£«iJ^«JE, «J^J3i&§Bc©= 

$ nfcHie ot- 9 ^ s t * -en-en 
^-^b*©*:* * com^m. ttt«©B*BK:Btse-r * 

«t 5 (c<SSOfe^{4B 0 dc£ffl Utiffi^tl^ffEKt 



<D*-9mmm^mt*-9mmm^.m\zm^^rmm 

««EJB^^t, BtHSn&t-i'BB. BEBEB 
^ItJfctf*— ^8Hn«ffiO«aik<!:. =e-9rt5*-9 
<DmKm.Jktf1>99 9>^m.Zm^-TMttt--9<r>M 
iBBffi£f§J£U «j£U;fcBjeBffi©ttffia>&ffl«±© 

AtE^-*l?inBJEHB»£«»LTffi2lU ££. Wi 

nLtzm]m*-9Wi3am!£om».m^nnm : f:-9m& 
©<£g-t >■+*■ u7.Mmmm. 

[«*)S16] »*«14S&B15I:*^T, 
BBBiBBJEE«J£«tt, MEifjg«ffi£ft«f±©|5]ii£& 
(dc-qcl ©d cM»ta c ttjft£Hc£-»? 
T*ttJ-r dci^qcM^OSIg 

«jE©it^ ew-rn^i a ©*»wrsss[j¥^©*#L, 

StBK I dc^SCfeffiR^WB-f >y^^>XM(c Iqc 
£BEJigMt*tt£»i;;fc**f&3l*» ifSqci^ 
©BSBffifcUttBEE»*B*»SBEJ6tftK: I qcSBU 
tcmRZtMiZ't>99 9>Z.<Dffifemz I dciBB»« 

hb^-* ©^g-t >■*}■ i/x$ij^sg„ 

[ff*JSl7] i^f 14, 1 5SfcBl 6tC*3^ 
T. 

wrnAAe©«jtBK#LBB^— 

BBBBS^ASfcfcOBBBBBfcK:**, BBBBft 
ffi*£«ttA#3*n;fcttrnAA0£Bfi«£*«BK: 

Bra*ii-s«fc3fc:s»LTBE*-*a««jeBSHi;& 

£1. 

[M*JS18] mm&Z&~DmM : e-9<D®:W±>V 

u7>mwmm\z*3\,*T, 

££&£M (deft) t, dc«iij^t«ftT9osi 

©q cmt<DtiLtenz3ctt>z>m®nE.Mfe^®£, js« 
* tifcBBtefflft s d c n <t 9 ©*amw©-rn* 

®&m7L. z> z. 1 s raw*- ^ ©es-fe >-y- 1/ 
^*<jw^g. 

[0 0 0 1] 

atje^ffit. ttB-fe^u-xiwfi^RtfBBfcBr 



(4) 



#M 2001-251889 



[0 0 0 2] 

[«£#©&«] fc^aEswat-fsnajw^-^seft 

[0 0 0 3] «#©:/5 J'UXDC*— ^WE©*^. 

[ooo4] «e*©^B-t>-y-uxftw«. #^-r>^ 

[0 0 0 5] MEl*l:So'<fiit>-y-Uxa«t 

IT, «A.tf«»*£8tfB«i&*l§719*17H 
1) fcB***ifcS£«W***. d©t£«te> 

[0 0 0 6] «f M¥ 8-308286 4?£« (« 

*0iJ2) C«i*nfc8ll#ft«. :<D,8*tt. 

*|6]K9 0ftii^q(|l|*»ea:*d-q*@Cffi«3RK: 
2*LT. ffi!lffli±©iKSlHl*gffied cttt, dc$ft^<=>IS 
e*(6]iC9 Oftit/ufc'q cffofr*>teZ>fflm±<Dd c - q 

c®m&m%$: , fem-?2>. *isj£&fi©t§5t«, d-q 

^fca^T^JBILfcdWmSfEt, $iJW$ft±©d cii 
[0 0 0 7] ¥fiRl 1 ^««^^H*^«« 

4 - 4 8 o s, mxmn 1026 3 > \z 
BE«snfcftfS««»*. cofeta, aje^ffia (a/3 

^£ h;WErisi£BSie«E (j&ftSttft) ;Sft©)jJc;#f;:# 



**T^*. &*s. i9W£nfcl£5giitigttJE©?f5£s£ 
560fSmflE £ tt&E tc H^f 5 Sfc»-©f0J&> 5 #§f£ S ft* 4 1 

«mb. f iwj»k*it3er*j:5fcsc***b 

[0 0 0 8] 

[fSW**#ft L«k "5 tr^ggS] ^3fe^J 1 ©&ffi«S2!lI 
[0 0 0 9] 2 ©&*«, d-q EME««±© ; E 

tf&mm&m tiz% < rn*«^cttffi«sjEu < ft 

sinA 0=A 0©jfiflM*fToTU£>. '©£:©, *E8© 

[0 0 10] 3 ©a«tt." f»JfiCDJ:-5lcH3e^lE 

& (a0i) \zm-3^T^2><DT\ »5feb<fc 5 <h 
*lfi»«iB*EEtt£i«*i:fc*. ^-^©i^ 

¥<*KJt^T»«8§iB*£E©*fl:©2r#**<tt0, B 

-5. 

[0 0 11] «W««E©«#S«E*>!&:V»«I5£SC£ 
**»6, «*«3©afBtt-f >^*>X©«l£|5*T/£ 

m4<*x* zf*f-n \z «t -a it^^«t£3i^e«ffi t -f > 

[0 0 12] $^>IC, iff^© ; E-^©/jN^k{Cj;oT. 

CSE«jb^>T<»:-3T^4. «£3l5fi»J2, 3 ©S«T«& 
Blt^©[SIC. ^-^#^£D-f >???>X?)/*5*- 
$ iLT, LdtLQ©2 0!)«Il:S5. ^©fc*, 
2^©-f>y^^>7,/l7^-^Ld, Lq©^S)tcK 



(5) 



f#M 2 001-251889 



[0 0 13] #»9I©BWtt, ±Ebfctt#tt*©WH 

(Dfig-fe >+»• kxtt»^fe&tf<wfP»B*ai«-r * c i 

[0 0 14] 

mmzmtk-rzrzitxn^®] *ftm-ctt. &&&&& 

[00 15] *58§Htt, 8§iB«EE©**Stt£t>*»<. 
fc*BU -1>999>X\z£2>mi£&T&\Blfc z ?-®:W 

[0 0 16] ±EB«S*«-r4*»93tt. 3??ffitt£J# 

-^^-^©fgig^ffiSr, =e— ^BJftHOEj^s*— * 

J; S*EE»TS, jtaE-f >^*>XfCRlf;£ 
«*JBH. AOt-i'tS (Im) t=»LTBf«ffiffi«: 

[0 0 17] £«te&#OH»|=E-*©>f >^**>* 
t«l:(JLdiLq*«»5. -f>^^>Xg»Ld 

K*idtt«8S(C<tSffi8m*d©^tt|^i;cfd:S. -f 

[00 18] *B9i©H»*T?tt, fttB-f y999>* 
«lEE^Ttt. ^E-^mffi (Im) C»LT9 0gItf^ 

©Htt* (coi) ^tz\t^- 9 mmm^m <«r*) t 



[0 0 19] WBBf3tttK-f >^^>X«»L 

«#*©Httf *«J|tCtt3£ScL di)»ffl^5n6. 
[0 0 2 0] {R2B*£E«TF©*a»;:£»cLd. 

fc. «5fi©J;3K:. *^©SISfiffi©<iffi©«^*tpItl 
fete*. 

[0 0 2 1] C©J:5tC. *5BWtt(R««mBT©«tS: 
^iALtuiT, fs§jg«ffi©&*§. f^t, EHE^ti: 

Bfiffl«flEBTtt'f 9 >X CffikSJl 

fctlftW^IC^i? h;i/K^S:^ViT^S©T, #fg§J§ 
•T**SSfe«ffi©fitBttti£*«»J©J:'5^jfi<K (sin 

[0 0 2 2] *«W©^»!*— ^©•b>lM/X« 

EE©ffi«jJ*. ffiffBe**±«Dft80lBnEs?tiA&&M 

?FBifiife*is©iens^fi:e<i:©wrnA **-r c t t:s 

[0 0 2 3] *SW4, mBWS«EOlK4i^6ttfiL 

Bte^wEtefrfaicitA/T^-sM©^^ *i&©i§he 

^&B©l3<!g>i*£Jt:tf3J;'5»C. S£&, anTViStt* 
[0 0 2 4] cnt=J:*ltf, ; E— ^«e*ffi©ffiffi»»6 

[0 0 2 5] Sfc. *«W©fW»^Ttt, WBHWft 
* £ & * £ 5 K WE * - 9 mm\£ © H ttSc * tt h * 

MM«t«s©a§:^«, WBt-^wisifi^ftffir^-^© 
wm^mttt-9mffi.mm>Mt-?z>&o\zm&-tz>. z. 

[0 0 2 6] *^iOiMH:o^T. 



(6) 



&ffl2 001-251889 



[0 0 2 7] 0 2«*Aaera^ ; t-^©^#f ; t^0 

c$ft£<b-5>„ HSUT^S:^**, 9 0mMAjf£ 

(MB a (ft* .1:0. d c 5,9 0 ftift A,fc*&ffl l:qc 
EHE^flMBtt, dtt£QN$£fl(Mi£aAsi£ 
*«3RT?»*. un». d-Q^SWi^*(c*$fi<!:P? 
^. (g«IHte^S («m±0iaiE?**) K. 

d c H& q c M£ft*micaA>£&*UI('?&«. 
fg. d c— q cffi«l«lS¥fCftJ19ttltP?^. 
[0 0 2 8] ^W«leIteLT*30> ISSSjiftSrco r 
5. MWUfbEHEL-TtsO. EHKSKSto 1 £T*. co 
lttftlW«©lHl«a«1?»**«. 

"T. $iJWrc«d c fft^feffl* 0 d c T'^To 

CttfnftA^, & 1 K.fcoTj£*-r*. 
[0 0 2 9] 
[&1] 



rv. 



cosAe -sinAG 
sinAS cosAB 



[0 0 3 5] t3^Sc2^ALTllt5i, <KSIhI 



"v de l 




"I-e" 


4- 0^ 




= r 





v dqc 



- L, 



dqc 



-L 



dqc 



~ ^dqc 
Pl,c 



[0030] ^Stt^it^^XsssHffi^-^oiHite^ 

S„ fcfc'U r, Ld*3cfc^Lq«^:-^#^<Djgtn:, 

[0 0 3 1] 

[SiC 2] 

[0 0 3 2] C^f. VdiVqtt^E-^epjtlD*ffiV 1 

ImCdi^tQi^WI). &*s. Vd. Vq, 
Id, I q«Htft±OSEE. «SSfiT?fe-5^e>, 











" 0 ' 




+ 


L pi 

. q q . 


+ 


k E co, 



&«-c?<g>-5. Ifefc. t5:2©*a^4Jl<Ok E • co r tt^E 
[0033] (Se-fe>-9-i^x^ro«-g-, PPlni«JEV 1 

cDjijSStco 1 \tmm"imtzw. mm^mmmm co r a 

dcir/Vq c , ««£ffi I d c&cktf I qcii^, 

Met 0:83*1 -5. 

[0 0 3 4] 
[ft 3] 



S3 





Id 




cos Ae 


-sinA6" 




] 






sin A0 


cosAB 





[0 0 3 6] 
[ft4] 

-L 



Id,' 


dA6 


+ 


V 


dt 



dqc 



^dqc 





lac 








.V 



+ k E o> r 



sinAe 
cos A8 



[0 0 3 7] udt, ^f>^^>XLdc, Lqc 
Ldq ctt»5K:<fc0^£n£>. 
[0 0 3 8] 
[R5] 



2 -+ ' 2 ^ cos(2 A6) 



2 



2 

Ld,c = 



cos(2 ■ A9) 



d q 



sin(2-A9) 



[0 0 3 9] &5fr<bt)fr2>£?iZ, Ldc, Lqc 



L d q c tettrTtlA 0 CffiilLTt^f ftt^>. 
[0 0 4 0] m3\*mm&>£:&-Dik!*ME : E-*\Z&^ 

T*c7)«£EI^T^^ h;PV r . >f >XT©«E» 

k^-^wki a. i q<omk&ts.<. — mmiiR.tj.it 

m3m, **i»tt«:4t©*iaiB3. 43fi©«»**«ia 
<h fetes, 

[0 0 4 1] a«fi**K:*-2<aiI{fclt<0jft 



(7) 



#P2 001-251889 



t*Sd c -q c**±fc*^T, RjESEE"^ h;K£> 
U -t©^^ h;P^q c*l|£&-rA*BI3K 

[0 0 4 2] B§jg«ffi*Ol§j£fCi&gft«JEEf$T^ h 
;K03Scj8»-C, «Si©«EEHrFV r l*MTOflgft:*ft*5M 
#pI#gT*S„ VrH tti^-^t«EImiHffiffi 

ffiSUfUcJ;£-f ^NI/Bmvrilm 
^^iSlTgSnS. HOfcft, mw»imtzdc-q 

cmfflz&nznffi&tii&i d c. i q c*>e>, isfeto 

[0 0 4 3] -f >^^>XT"CD«)£P$TVLte 

Lit i|±tdfttWS-wl -Lq ■ IqT, qffl 
^|6j^o>l • L d • I dtS^nS^? h;UT*&9, V 
LS*»aCtt*«TfO««E«I d. I qtf&SlCft 
S. L*U *if(OtJltId, I q «««'PRtT-& 

[0 0 4 4] cnSSffi^gSTUiBJ-r^., »4tC:fc^ 
T£>Blg2, 3. 4WfEiTVL^SLT^5*t > 
rne>iM>^i'^>X^7/-3'Ldc, Lqc. L 

^^>Xffi£/li<^TVL©jffi^te£S3£l<T<^S. L 

[0 0 4 5] *%BJTtt, -f>^^iS7>X©S 

BEI*TfciES«JEEI*T©*3S:S«Abfc. <K««EE*T 

(1) <RS*ffiP$TVL' B«n?r«a:«sa^6tRi|[ 

T^S^t. (2) _tf3 (1) SWifTfe*, VL' B 

2^©&ffi©j&#©ftfc<fc9#f/££tt£;i<k. (3) ^ 
-*B3Jn«EEV «tft©«JERTVr*i«fct«K« 



tt, VL* ©;*:*££^C£&&mi«& 
[0 0 4 6] *^BJTtt?»»*ffl#(C-r«.fciie)t', ftfr 
(2) C*5^T, <K2B«ERrFVL' ««»W6 9 

Vl*6. ftttOiEBTV r6itfR»«£EBTV 
•JEOffiffiiHUK&S. R88EBTVL' © 

9 0g;t^lilS©/&#©^tc£9#t^£ttT i k<fc^ < , 

[0047] -A\z, z\ftz><D&ft%mz.-?&mmi£&T 

5. @3©fEI$"FVLT1Sdfi, qitStiT^fc-f 

(2) *»fc-rfcj&, iftse.^i;^ >y^^>xfit 

t-TS. ftfr (3) fcRfc-TfcJ&K:. VL' T«' 

MetEi ft Dfiffi© q «Wc#©-1* >^ ^ >XI^S 

[0 0 4 8] uniCiO, VL' THIdil qKilti; 
SWStife^Uwl-LqtSS^?., VL' O 

T, ffif9M0«*K«8lftIdc, Iqc*t#*ntf. VL* O 
{ftffittm^t I m^e. 9 0&mhj1£®.ft}z\sX-$ilsb2>Z.ii 
^T^^o VLtVL' TS&5©HqiJ^ 

£fc*ttT-&oT, ffrHH:JEftLT»&:t>. BPS. feSfcL 
q £fflUT-f >y^^>X(C J;^,l|/EKT5rStiS-r-2) Z. 

[0 0 4 9] 04 0|R«1E^TVL' C2 0©^ 
L' *«SiMfii?i*'J|EPtt±OffiT^LfcfeOTa&-l)„ T 

^cfc-s, msiz&^Tmm-vgzmffimdc, iqc&m 
^\ fn^ntL q • » i ssc&^tioT, <ks 

^ffi^TVL' S*UT^5. 
[0 0 5 0] 'A\Z, Unni£&TVL' *fflHftH5© 

ffi-rSj!g£!*HJ?-r3. #:2tt*tt±oSffi^S^T'> 
*ai2, »3«*W>^^>^©«a£*TVL** 
UTH<5. Z.tl^m.6, 8.7 <D£o\Zft»TiBc-?. 

[0 0 5 1] 

[SC6] 

0 





-1^ 






Id . 





L d I d - L q I d 



(8) 



<f#S§2 001-251889 



[0 0 5 2] 
[*7] 



[0 0 5 6] 



xpl/ 




"Pi/ 




0 


[S8] 


L q xpl, 






+ 


L q x pl q - L„ x pl q 





[0 0 5 3] t6TH S2;&j2SSI2:>1£, «9Kfi:ffi^ 

[0 0 5 4] R6*3d;^m7©*jami^«. S&Bttfc 
?{?*>*mt* S6, »7©£»ao^^ h;pfc*v» 

dfttt. »6, »7 0*fflJB2?iO«ISEriE»*». 8116* 

[0 0 5 5] »6, »7©ft*©;&iaiSl 
feC^gSlE^TVL' tLT, VL' «K8C±0 



Pl- 
P 1 , 



rv„ 



"I, 
I. 



Pld 
Pi, 



[0 0 5 7] ^i^St^-gxh. -f>^^>X©<R® 
«JE»TfieiTfcJ:0*IFSn**£EI*TT**. BP 

£{£^>Tff-g-f -5. *0ft^kd Id/d t, dlq/dt 
[0 0 5 8] ^(C. 15:6. S7 ^2^At5t, (£ 

g5£ttS9£«k9«i£n£. 

[0 0 5 9] 
[*9] 

0 

k E <o r + c^(L d - L, )• I d + (L, - L„ )• pi, 



[0 0 6 0] &9ffltiail~^3iH JfttltTf©«BE 
[0 0 6 1] S9©£i2Jg4Jgte. «««ERT*flHr> 

2.. fg4JK©+©&Jg«. kE • 0) r tfskXHffilMBK 
<k^T^C-5jSffi^«^J. col - (Ld-Lq) Id*! 

rcosAe -sinAeirv dc j _ rcosAe -sinAeiri^ 

[sinAe cosAeJ[v 4< . ~ r [sinA6 cosAej[l, c 

ro -in rcosAe -smAeir 



U5^^>Xh;^tH«-r*Rie«flE». (Lq-L 
d) p I q#qtt««S£©^bt'«£*gijg«ffi**bT^ 
•5. 

[0 0 6 2] »9*WW«lK:4J^*«BE^FSSCfc3E»-r 
3. S-T, S3^t9^ALT, Sl0£#-5„ 
[0 0 6 3] 
[$[10] 



+ LdP 



1 oJfsinAO cosAej[l, c ] + [k E OJ t+ ^(L <1 -L <1 > <I+ (L q -LjxpI, 



cosAe -sinA8 
sinA6 cosAO 
0 



[0 0 6 4] Si 0«»l/TW<i. [0 0 6 5] 

SCtt. S 1 ltlt^^tlS. 

[0 0 6 6] Si l^e.A0S:3?<iC&*ffiT-5. S 
T. Si 10StS«flE3S^Sii>6T. SI 2£t#. SI [0 0 6 7] 

2*^. «»tt£*tt©tt-rnAe»r»ci 3*»#e> csi2] 











« r 




Iv 








V. 



[fide 

dt 
dt 
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| + (L,-L d )-pI, /'[cosAej 









[:::] 


- 


.V 







dt 
dt 



f . dA6\ fO -11 



[0 0 6 8] 



mi 3] 



A9 = tan"' 



dt 1 



q d 



dA9\ 



dt 



V qc -r-I qc -L d 



^-^L, + L d ---).I dc 



[0 0 6 9] «±<©<fc5K. sJUmottffi^fijST&s 

£&T. SUWtti<t*«|Ott-rtlA0^^-r|gcl 3^f#5 
ns. CCD^tBOilST«, sinA 0 = A 6 comMZft 

ftoT, gel 3«i*«J:5^iiettS8tc^^TfefiKiLT 

[0070] gu 3o*iatc*5^T. ut— mm\x-^ti^ 

[0071] a e<D®Lftw&ifrt>. mmmmtumm 
mmomiz^^x, gu 4<D£?\zmzn2>. 

[0 0 7 2] 
[&1 4] 



dA9 
dt 



at 



[0 0 7 3] *^a©^^^-^^JJftHL^^T«ffij$ 

[0 0 7 4] 
[ft 1 5] 

[0 0 7 5] 
[*1 6] 



Ae«tan" 



V dc -r- 



dt 



dl„ 



V qc -rl, c -L d -^-C4L 



[0076] »i 6 mwntw&miztkftTz 
©tit >-y- i/x c«fc s oitit'/j: 

-5. d©A 0 $rfflt,^c^MW'KS-tr>-y-UX$iJ 

[0077] *A*5H8t-*;MKWLfc^ 

dc, I q c<D®Lft\* : E—$'nm<D±%2 In (feiS 
fit) W^-fbS^-^aoft^fiffiCD^t^^L-Tt^c 

ii u, i wfr. i u=Im , cos ( 6 dc+ it/ 2 + <£> 
c) . i w= I m • cos ( 0 dc— 4 7t/ 3 + 7t/ 2 + d> 
c) Idci Iqc©«#SthJr-rft«iS£ft* 

[0 0 7 8] ^-^aflE-^ftW^-^rottlR 
t, Hide, I q cO««-fl*j*«T*at(R3eT 

ntf . $ s icfflBSft$nfcfifi-rn*s^:t ltisc i 7 a* 

[0 0 7 9] 

mi 7] 



A6 - tan" 



v ,c-rI T -tHL q -I d 



[0 0 8 0] gtl 7TH, 4>y>7?>Z.<D/'<7*-? 
T&g&<m;lL q 9. 0 5 h;i/0<fc|5| D 

[0 0 8 1] m. 1 7 fct, -f >^5'>X©Kf,fE^T 
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VL' COfhgtC^tScL qSfflK VL' (OfitS^-^ 
«SS I mit) 9 Oftiltf^s^ h^K^A^^nfcfeCD 

[0 0 8 2] <K««flE*TVL' ©*HiC L q tfiOR 
WLq' SfflUfc*^, VL' ©'<i'hM04Sfc 

«**Ofi:ffii:TnTL*'5o Lrt>U LqtLq' CD 

" co 1 • AL Q • I q" . qfftfiK^cO^^$« 
"KE-cor+col (Ld-Lq') Id" 

q * Srffll/iTfe, #*©tgig«ffiCD<a*gcD 

[0 0 8 3] vl* ©fiffii9 0M^ofi:ffli: 

*J6^n-5o tot, -f >y^>XCD{£igmEEP$T<£> 

[0 0 8 4] «rti*ffiscofla©*m*Rwr 
0 ©aijgjicoiWHiSKwr*. 

[0 0 8 5] 06«U 0 3*J;^04<h|S|^#-c?<D^^ 
h;H3£:. tIi^I¥ilT^LT^5. ft*5, qc 

TOP*EEV 1 ©&ffl£ (f> viT^o q 
®8itfflcDfttB£<f>m<i:-r-5. <f>m £ * c ©Rata* m= 



[0086] mmm^mmmm<Dmmiivxm^ii. * 

[0 0 8 7] 
[*1 8] 

- V,sin <|> v 
Vj cos<(> v 

0 



Im 



IX 



cos(A8 + <t> c ) 
sin(A6 + <|> c ) 

cos(A6 + q) c ) 
sin(A9 + <|) c ) 



[0 0 8 8] ftl 8©^ h;U««. «aS©*|fiJ(C*fL 

BEVltt. *»iif«ST-5«EEJ*#a»-Vl • s i neb 
vT'&O. *«££l^*iai©«EEj*fl'a*V 1 • cos*v 

mmz. nm\z* *5»fiei©j£a-a**-e»D. 
[0089] --ft. «tt©«Ei*Tv r «mffitrafiffl 

XT!©{KS«EEHrFVL ' t£«ffift>5 9 OgflrffitfJ^ 
£fiJc#fc*7&>S, ««EtiS^-r*l«»3&* "-Lq • col • 
Im" *Mi:|W|^(^c75Si£^^*(r^-g>„ 

[0 0 9 0] a±±0, LfcS§iB*flE 
tt. mSSEiK^'rS^T&i "-V 1 • s i n « v-L q 

• w 1 • 1 m" , n$L£mJ5lft<DfitftiP "V 1 • c o s 
<f>v-r • Im" iLT^-n^nslcfe^n-S). ffiot, 

*<-c?£-5. 

[0 0 9 1] ««E«l***Ptbfca:*©«JEE*e 

*1 9 l:«k0«lTf5. 
[0 0 9 2] 
[*1 9] 

- Vj sin 4> v 



-sin(A9 + <j» c ) 
cos(A6 + <|> c ) 

-sin(A6 + <t) c ) 
cos(A6 + <|> c ) 



Vj cos<|) v 



0 

Im 



[0 0 9 3] tl95:, {KS«J£frF£ffl^fc«-&©^ [0 0 9 4] 

ttKfe»t*3IS«©«BE*aSCT»*»9t«ALTBE [ft 2 0] 

mt, &2 0*t|»6ft5. 
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- V, sin <J) V 
V, cos<)> v 



ro 



0 
dl_ 



dt 



^ < " dt " dt 
0 



k », + ^(L d - L, )• I d + (L q - L d )• pi J- 



cos4» m 



[0 0 9 5] ft2 0<D;fcj2Sil4J8lC«. m«tfftT®Si|L 

jgico^Tst*, <f>mt'-3^T»< t^2 i tm^n 



VjSin(|) v - 



•5. 
[0 0 9 6] 
[ft2 1] 
' y T d<}> c _ dA9 
^ q " dt d dt 



V lC os<|> v -r l m -L„ 



dt 



[0 0 9 7] Cdt, A 0 =<f>m-<f>cT-&&^?>, [0 0 9 8] 

*IA 6>rt*ft2 2\z£K>igi£nZ>o [»2 2] 



A6 = tan" 1 



V, sin<f> v -. 



. T d<|> c dAe 



V.cos^-r-I.-L,^- 



[0 0 9 9] ft 9 O^jStC 43 t^T, ^—^ 

sw^iHieasa) i umm*mumT'$>z>. fti 

6. ftl 7£*£fc£t*£|3!*£<0ifi^£fT5<!:, ffiMW 
£«H*£Lfci*©*rnA0©iSJg5£ttSc2 3t* 

[0 10 0] 
[ft 2 3] 

AO ~ tan"' ! — 1 " - -&> 

[ V.cos+.-r-I. J Vc 

[oioi] ft 2 3tj;n«, iww«i©ffiflnctt?¥-ra 

TttBOJt&fttqTflgfc&S. ftl 7iBil:. t2 31i 
-f ? >7><DA? * — ?X'<&^tZ<D\ZL a<D&\Zfj. 

[0102] &*5, »13, ft 1 6 . ft 1 7 . ft 2 1 , 
ft 2 2R«2 3 O-ttX^tHZ^xm^taiKDmm 
fttt. Hft©A* ©«F^S#«LXIH 
A$gffl$-7c~7c (rad) Ktt^tffclfcBHftSffl^ 
5. £>&t^BS 9, &&BfUzjs^xm^Z> t a nO 

[0 10 3] *KWTtt ; E-^ia<E ; f-©ialE*lBl 
fft-ftlA (9 S^feStanifiW*©^®^^ (0«F^S# 



[0 10 4] £t±^fci5l:, *&WT'\ZMWm*£> 

&mm*-*<DtiLm-t>i)-i'Xfflw&&.Te>-J3mzj:-o 

[0 10 5] ^lCD^ffiibT. »&nfc«rr*iA0© 
£32flfcttE©Jlifcfta> 1 &^IE-r-5*ffi*t&S. iOJ; 

[0 10 6] SiMLfcft 1 6. »17»4H 

«ft2 3T?S£ft*Mi"nA 61 ©IftjgiCtt. 

US. 

[0 10 7] #J*.«, ft 1 7 IC*5^T. fS-TtlA 0 
^IrittCtt, EI4iw*3^ / iT^S«mEE^TVL , a** 
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t&tfi r 3&***H*^fcttH 4 KfeUTtEHTV r 

coio8] m±<o&5\z. /v? *-*mm\z&.&&w 

fit. ttmA©0*«fl[K:sE#fl9&«^tUT38!n*. 
*«firtt. ffiSccD/^^-^RHo^S^S^bT. 8 

[0109] z.<»mm<r>rztb. Mmmo&m-z^mz— 

*IA 6> e#£i;&<h ; E-;5'mfiftfii*i*<&-5,, 

[oiio] ens -at. mmtmmmo&m 

A 0 e SrfitT© J: 5 \zmiEtZ>. 
[0 111] *S««A0e*|jE©fc«>, ttTnMSB 
ilAe*SiAL, A 6> * - A etfimzte.2>£.?\Z. 

=E-^izM^^mns.^m^o)i^mjE-r^. 
fit. a 0 * - a e 3 fc^—*© h)i?m^ 

^vtm-v* ; E-^««t^«/Mk-r^«t3tcA e» 

^©*3*. K£*MtttAd g*£ 

jit**?*, m^mmA e e©*»*««7?**. 

[0 112] 

*>6H12#jfil/T»Wt*. H 1 tt*fB9i©-*«S0!l 

irot^Msst. sas 1 1 fitaastrnffiE a c 
atcaEftstu raw*-* 2fcTOn$ns. mffi^tuas 

mffiEd c^^m-T^.. t-^moft^tUSKS 2fit^B-t 
[0 113] S«XMffi4 lfit. t-^fcflfrRttiffia 2 

±ofi«iate*«d c - q cffis^tc*5fitsd cwmrn. 

I d c . q c ttmS! I q c SrtB^-T-So ««t I d c . I 
[0114] I d c fit. «Mfg^fi£gB 5 2 *^ 

s ma snfcd i d c * £jtttSft««eK 



cscjut i d c *^^ffitw)ifie-r siifcttn-r*. 
mmiz, mmmmi qcit «Mt^^gi5 5 2*^m 
ijzntcmwitg^m i q c * tjt«$n«8EKM^ja^ 

aN«tt(Mf9»4 2 qttfflB*B«£K*-2lr> 

[0115] mm.y^-Yy^'y- Kttfltffiu 3fit«St 

«E«l*«4 2d. qWm«t$iJ^lgi54 2 q, *5«fc^«g?t7 
W-H7* l 7-K1*flH«4 3fit<k9Hd*£n/fc{f*»fi:<fc 
0, dMlff^Vdc*. a«lffll*vac*«i8 

[0 116] i5*£«3B4 4fit, SJEm^Vd c *. Vq 
c * <fc 0 . {RSHfe^&B d c $4 0 d c icSo*^ 
TiS»^lftSrff^. 3fBS/£it^Vu *. Vv*. Vw* 

^*B^ngB4 s^&Qmtoo/wxm&m (pwm) s 

^13 ©¥»#x-r y ^*?a*iwff sns. 
[oii73 mmmmm5 itii asjg^co r *<t* 

?£i$ffico r_d e tit) Ml^Jf <fr r * « 

fg^Idc*. qtt«»Jf<frl qc *3t 
jg^co r_d e t ttW««©llfi»an!*S'f W^-* 

A— *m#H«*c«> 1 fit^-^TODmJEEOJlSS&T* 

[0118] a*. *sjiSfa#co!^ffif^oteffl[c*5^T 

fit. ±E©5 0~5 2©#«&*£»T*8Mfrfrffr*aB 
fcP^tf. Sfc. 4 2d, q~4 4W5 3~5 5 

[0119] *mmm<D¥f%mt.tzz>mnnm. • wrti 

*^»Si5 6 lfit. «Jfi-r*J:5»c«flEJi^Vd c *, 
V q c * , I d c . I q c . *3 J; IsHgaaMit 

$8<b LTitSf^ co r *C0MA^|W|^ ; E-^ 2 <DM&m 

-rn«^ffiA0^?«#Lai^T-2.. si^mjio^: 

i eo i ^m^-rs. 
[oi2o] m?nmmffim®>7 imfezntzm-rtiA 

mm a e *zrfmt2>. mm&.mmfe&6 2fit$a-rtiA 

0 *^?. ; E-^EPJ)P«fficr)jg&^co 1 2rft^L. co 1 <k 
O^tBiiSw r_d e t (fiSHFte^ffi 
B) fldc^IIliii^n. to r_d e t temmffl'ffl 

0 d c«JS8Xtft»4 l&^]£3etAffi4 4 
(C*3 ^T^^Srff 5 IS \ZM ^ 5. tl-5o 
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C0121] &\z&&<D®ftzmnizmwrz>. m?\z 
z>o ^-^mm^.ta^3 2^K>mti^tirzm.tiimm.i 

u. iw. »^a«ti:ffl*««6 2«t«5a***lfcfiCffi 

e d c tt&examvgiu 1 1 KAaan*. smcsu 

l v --'« "Sin 9 dc +i 6 •cose.fc 



1 lTtt*2 4fct£oT. d c - q c ffi«W±cDSiijm 
Sitldc. I a c#8I3£3*12>. 

[0 12 2] 

[ft 2 4] 



[0 12 3,] i-^2 0tttBiifiiu, IwCU^y 

««4 l-Ctt*2 4»C«tt)»J|[Ufc»*K»LT. 7-f 
M-4 12, 4 1 3£f1MH£l2\ d c - q c &B«iJi 

4 12. 4 13©P#5£ft«, -f >y\*-^CDX-f y?->9 

[0 12 4] JfcKa««||«fc-3V»TWI!T*. 
fico r_d e t tt, (co r *) -to r_d e t ffl 

jSgfrlfflgB 5 lT*liwr_de t **co r * <fc 
f£fi!c8B5 2T«h)l^jt^r *SA*tlT, d c US 

i d c * t q c mmmm^m uc* <&*«6tB 

[0 12 5] «%»^^ffi5 2 .fcOHiaaft&dllMI 

m««k i d c mm&5 3 i:A*sn, mme>m&m& 

$tl5„ d||Mftt$Wgl$4 2 dttt, (Idc*) - I 

ranmv i drtttB^sn&o 5 2 

«£ k> mti ^tifc q mnmm&mi a c *t, &fl!x&8B 

4 ljfcfcmaSnfcqWtfltl q c«iD#8§tCA^J$ 

n, W&©S***J¥3n*. att88KAMftf4 2 at*. 

( I q c *) — I q c 0«**fc-r*«t5&*l««JEE3ft* 
SfSn, qii*«EVlQjJ«HJ»sn5. S&, d 
I d c * . qtt*tt&*ttl q c *. *5<fc 
tfitfiJi^co r *tt««7-<-K7*»7~K*l«»4 3 
KAAStU- dUtfMEVdm*, *«ktfq«te:5* 
;PSEEVqm*^ai^Sn-5. CO^-^Sffi^E 5^143: 
Id*. I q *, co r *£/Bt^. ft 2 5 J; 0 *H $ tl 
-5. 

[0 12 6] 

[ft 2 5] 



vj" -ca.'L^l/ +r c I,' +k Ee to ( * 

[0 12 7] ft 2 5CO^E-^mEE ; E^«ft2 ±«3i»U 
Sn£t>«T'. *2©*«ESfl;JHS#*U «£E, Mffi. 
Sr-r^T^tttc, ^fct-^^ft^-r^Tig^Mtrg 

co r * £.m£*$V\<*i:M,l3.itZ>fttt>> col£cor*K:g 

[0 12 8] dWMtlfEV I dtdi^fWIEVd 
m*©fP*«lraSI§5 5TJ*S^tl, d cWiUfiEfg^Vd 
c 4 4 KUJ*Stl«. qflllttlftSffi 

Vlqtq itfJl'SffV q m * ©*Dj5*ingSg 5 6 Ti£ 
SStU q ctt«E»*Va c *39*a»*«ffl4 4KU* 

[0 12 9] 2»*»fflU4tt«»tt±-C©*ffira*Vd 
c*. Vq c **SttT3ffi«ffiiS^**riE-r*. BP 

d cfflSEEJt^Vd c *£J;tfq c*lll«JBE*t<frVq 
c*£A#<hU ft 2 6tCfieoT3ffi*JEJg^-Vu *, 

vv*, vw**isisns. 

[0 13 0] 

[ft 2 6] 

v * = v * 

u a 

v v *= v a * -|-cosyj+ v„ *|cos^j 

v w*-v a ••^-cosjj-+ v„ »|-cos^j 

fcf£U v„ * = V,* * cos 6 dc - V qc * -sin 

• v s ' = V (lc *sm6 de 4.V v --cose ifc 

[0131] /vi7>m$tm&4 5&mia<D/vixm&ffl 

SB3 1 tC«fcoTItSft«ffgI5C0«ffiE d c ^ffi-T*. 

[0132] ^tcsijg«ffi • m-rnmfemwm6 1 

5£Sd¥SB6 1 fcif&HaHttT&Sd c - q c mm%\Zt$^T 
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[0 13 3] m&W£ ■ ttm*£**«6 1 1 Ttt. 
mmnWi I d c Rtf Iqc, ^EEJg^f V d c * , Vqc 
*. iSSJt^n co r * Office, d c - q cffi®(ftC*5^ 
S«a«ffi©d c(*/«#E OdcRtf q c*|J*#E 0qc£ 
ft 2 7 tS^HTRDt-r*. 

[0 13 4] 

[»2 7] 

E Ml -V„ c '-r c -I de + <4*'Vl q « 

[0 13 5] |gc 2 7ttftl 7 J;9J»ffl£*l3fcc7)T. ft 
1 7®Sm^Jg^Mfc. (r, Lq» 

£*) *-T^T»^lt»C«*lftAfc"bOT?*«. ^ 

ea« (^-^EpjjDSfficTj^feft) co i itmmm^mco 

r*tBS*Uitl4LT. a> 1 &a> r * CHS**. 

[0136] singe 6 i iT««*nfc«ie«ffitt«jit 

e>(c. #«>fc*Sfi«EE"«* mkd**s l eo I £$[8: 

SK6 1 2 n (r<fcoT}*gCLW^T^.. 
[0 13 7] 09H ig^E • «m«l3t*ff»©»J 

<fr V d c * :fc<fctfV qc*tt, ?HflCg|5 6 1 3 n , 6 13 
pKJ;oT*£E»*©*SSVl *£, qcii)»6»ft 

SK I d cid&Ztl q c it, ffi.W%l6 14n. 6 1 4 p (C 
i^TlSC^t^Imi, q cmfrZfrftnffi^ir b 
)l<D®M<t> cW^tlS. **fcV 1 , fic, Im, 
tf>c §Clfg&6 1 5rttg§ig«EE£ft2 8(CS^ 

[0 13 8] 
[ft 2 8] 

E 0 , =-V,' sin(5 t -<>«)- co," L„-I.. 
Ho, -V,* «*<»«- ♦,)-!;. I. 
[0 13 9] ft2 8«ft2 3<fc Dmih2nZ>h<DT^ E 

**LTH4. *J££ftfcRS*£EE Ott. 1 

ftti *m*»It -&<. «Jlt»6 1 7tt. RfiUffi'Si' h 
£ *-fe«i1itfflc7)^*a *mi, q c 6 #-fc«git^ 

C. ^fcisfjgmEE^ hJUE 0co^c#$ I E 0 I 
g:g|56 1 2 nA^ttJ^j-r*. 

[0140] &mffi&\T'\t. ±m<D£?Km&mE. • n 
maueaiiM»6 1 (61') **«ffibfc*mA 0 s 



lEte^Ft'tft-rnA 0 *«iEcoNf«, fflwffi&m eac^m 

•Mt*0dJ:D'bJiA/T^4*»6, -f >/\*-^&ftco 

tewrictt-rn a 0 *«ft©«rtt, ttHMttte £» d c 
±tf. fMWM<oigi££i)ai&d-ii-«. 

[0 14 1] a±CDi5 CbTftftft-f W{-^B«» 

-^sjftftco i^e>iS^&©^i(i^*iit)»^T. a 

[0 14 2] SI OfC^ffiftfB8i5£giS6 2c9§t|j5S0t]£5H 

-r. r^*je • ttrn*jt»*»6 1 c±oTjt*sn 

■TtlKM««fflA £> jraJ£§§6 2 1 fc*t»T«36«« 

w-ffsn*. tim$§6 2 lcotu^^p i*hks§6 221; 

AJjZnz. P I M«S§ 6 2 2 Ttt, A0£A0*f;:ii 
<fctA„ 

[0 14 3] CtlJ'Jcnti, tt-ftlA 6 ®tt*ftftJK£-£ 

[0 14 4] P I««g§6 2 2©tH#tt. ifftA 0 * 
Z.<Dtztb. P I M«#§6 2 2CDm^J* : E-^ 

Slt^Mco r_d e t £ LTl^S. « 
^■§g6 2 4Ttt-f >/X-^(BAMtt«c&> 1 4«»UT, 

[0145] sii \tmm&mm&m6 2 ©sijco^ss^j 

**LT^5. -r>/N*-^ai*ll^ftco 1 c0lS^1t^[6] 

Sffico^^S I E0 I frS*K*£ir*-«¥fk£i&ftll' 
fcfcCDT'^So R^«JE • |ft-rn*«j»flC«5 6 1 f'*3^ 
T*«e>fcSI®«ffic7)^:^ $lE0l«.ft9okl9ft29 

[0 14 6] 
[ft 2 9] 

|E,| - k E (O, + co, (l„ - L q )• I d + (L, - L d )• pi, 

[0147] ft 2 9-enm&n:m&mmTzii. mmm 
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[0 14 8] 
[$C3 0] 

k = kEc+(Lde-L,c)I, 

[0 14 9] Cut. kECtt^-^WttiBWEJfcROR 

i d teMfflffo-vommnffi idc uc 

[0 15 0] m 1 1 f'fc^T. SfSmEE <£>;*: 3- £ I E 0 
It. 130 (Dm&nj£%%. k tt. «»g§ 6 3 5 I;AA 

sn*. «»s§6 35-cai eo i /kt>mw-zn. m 

je«EE^e©*3£jiSw r_e s t>Wti;<j£ns. ipp: 
§§6 2 6T«, PIiM6 2 2«)(BAiwr_es t 

oftA'iS^n, -r >/N*-^m^««»:w i attain 

iOi^l;±n«. a) r_e s t 

[0151] *Dff#§6 3 7 (C*3^T, a> r_e s 

t iP I*Hlffi6 2 2©Hi**»6K«jfteK»*)R0l»«r» 

^•r^c 0 1 1 operas, p i *«s§6 2 2 

MtftfD, co r_e s t K£*n*«iH&llMrr-5&«> 

[0152] m&nE. • fft-rn*ss?#ac6 

1 fcisttiirrftA 0©«JMS*K:B:, 

r * ©mkjs cxmrn^a idc*. 1 a c * amn 
tt»io-r*. m\zn*.n. mmt$mm<v 

[0153] ^iffiftiaM-fttlgiettftffi 7 tt. ffiffig 
A0*©?P<fc&£. tt-rtlM^tt«MA 0 *£ 

[0154] 012 cM-mnsttNKtt a e * ©g^s^ 



(i) MfinM i + i*SK«if» 

T. 5>^At:i§A,fctt£A 0 * CftAU *-9m&L 
©A£;*#Im (1 + 1) ICSKflsUfcif*. Im (i 
+ 1) *!Im (i) iOfe/h^^ntS, Id*l!<;^«A 

[0155] eu:. #*isw;:«fcfttf. ^«i«8©sie« 

*>X©mffi|^T£ML§I^T#£n3C,i:tcS^£. 

e«JE©&ffi£^b£-8--5J:i©&<^£ h;i/H«*W 
1>T, ««?Tffia:«[fc*^V»T«liBfl£E©ttfflSiEfll»c 

mizx%z>&o\zvt^ 

[oi5 6] ts.&. ummswycDm^mxLtz^m 

LTt>ffc&-r*©-e. S§jg*JE©&*B£fM 
[0 15 7] ***flTH:, »1 7 £fcte&2 3 

^TwrnA a e zmfe-r zttttwiw Ltztf. m. 1 6 

{KSWEEPTFi LT, lilll Idc, I q c ©IK#J& 

^fe^it-r^ct^^s. «ffis«flst©«^*©iamic 
©eta *s zi^&^j:^ Ktar bjmm&m 

[0 15 8] d©«fc51C, <K«*JEHTF<0*:a:&fllH* 
uiT, ^S«t©SijE«EE©{Sffl*tSa'JW^«^e.fi: 

[0159] g;fc, ^sUMWcititf, wrnit^s; 

(S16. Si 7, &2 3) (C*3UT, 

-rtimmmmmAi. u a g ♦ - a e a« 

i^m^mv * &miEi>T^z>. c©^^-. a e *©is^ 

/MZlS.2>Z\t\zmmV. t-^^^^ttitt-^t 
[0 16 0] ±BUft*lt«Tll, 
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*AJB5H*B*-*©«BE#SjS (&2) ©KEflSS 
£Lfc»3CK£* SftTtr»*. — *^BJT 

asm ufcft 1 7 . is 2 3 oirftitjgatt. ^@«ee« 

ScKE*SII:ffl^T^K £ns©5S©i*m 

[0 16 1] 

[3891 ©30*] **Mi:J;nH KSnM'E-^oCljB 
[0 16 2] dtlfc.tO, E5»^ISa5£^«ftffi©Sil^ 
[0 16 3] Sifc:*:$B9ifcJ:tt«, ifllA 0 ©tR£*§ 

[01] aMSWO-^ififln?. B»l : E-*©ffi«-fc:>-!J- 

[02] ^ttssnM^— ^od-aMiacjKtii. d 

[0 3] HeiTt>««ffaiNWE--^©*£Hfll£«f 

[0 5] 0 4©^JEH^T. &£«£l*T£fflWtt£9 
[0 6] 04£l^#6©«ffiWf!&£, ^S«lS2pT*-r^ 
[07] iESIEilff4 l<D«|tftlFtwt^n?j»B. 

[0 8] • «m«£**«©«*i*i«£is-r 



[0 9] I£jg«JE • ttmjSJB«*«©«!©*l&W;:J: 

[010] a*tt«*««o«jicrt***-ryoy^ 
0. 

[011] Bft4MBtt£tt©te©*MM!IK:J:«tt)|Crt* 

[012] m-rnmmmmmz^r,^ mm&mzmmvi 

11-1181, 1 2 >x >-tK 13--fWt- 
^, 2-NJIH : E--jr. 3 1 -«EBtttttff. 3 
«Kttti)ff. 4 1 -ft«Xitffi. 4 2 d-d*Atttt(Htt 
ffi. 4 2a-a*MMEMfiaS. 4 3-t*7«f-H7* 
■7-K*««, 4 4-a»*»«, 4 5-/WX«*H 

5 1 -mmmmm. 5 2 -««e»^»s«, 6 1 - 
wmmi£M%. • mrtmMB* 6 2 -jgs&ts*^^, 

7-HfftAflRflMI*. Edc-tKtE. i u- 
Uffi^E-^moft, i w-WWt-^M, dtt-**J8 
5EH&faJ|t;&fil©tt«©ttU qtt-dfftC^LlHlK7j 
fflfc 9 0 ««A/*:ftg©«I. d c tt-Mfl±©ftgeME 
?-f£fi©ftt, a cttl-d ctt»c3*L|gIte^|6jfc9 0«it 
A/fc*&B©Wl. I d c -fi«d c - q c&^K&tt-i) 
fliSE©d c I q c — Kid c - q c J^SJSClfc 

ttS««E©q c *ft«86, I m-^— &nffi.<D±%-£, <t> 
c -q c itt- ^flSt"^ h;t-£©&tBM, V 1 - t 

h;|/£©ftfflil, A9-d-QiIg«tdc-qc|g 

r , <» 1 -WW*© 

Hteii* «>A-?mtim&m , o>r_de t -=E 

wr_es t-«S«ffi**&©*JtSt 
ft. r *-Y)Vi;m^m., Idc*-dct««»l 
I q c * ••• q c M«9fE£<fr. V d c * - d c M«Efg 
Vqc*-QclWEB, A £> *-HrtiMfeM 



[0 2] 

m 2 



1 o] 

1 0 




4 9 :taTH 
d 



wr.dst 



62 ^JtttfflftSSI 



A 0* 



Wffi 
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[HI 3 
HI 1 



50 

& y- 



ASR 



T 7 " 

51 



air det 



52 



62 



a e* 



a e 



6dc 



Idc 



53 4 ? d 55 



44 



—X I 1 Xf 



54 



Iqc *~A 



^ FF 



43 



+ V 



ACR ^Q- 



56 



61 





— => 


dq 
I 

uvw 




— > 

Vw* 




— > 



Iqc 



0dc 




[S3] 

m 3 



14] • 




Id 




kg- «u r +<Ljd-Lq) oj 1 -Id 

far* a* 



[0 7] 



[011] 

m t i 



Idc 



Iqc 



,41 



^412 




^ 411 


LPF 






^413 

I ^ h- 










I 

Ode 



u/r dot 



A 0* 



A 9 
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[053 

m 5 




kg- w +(Ld-Lq) to, -Id 



[06] 
E! 6 




[08] 



8 



A 0 
— 



|E0| 
<= 



61 2p 



tan* 1 









-Ode 



"Oqc 



61 2n 



61 



^1 



611 



Eo* = V de ' -r e -I -e + o>," -L^-I, e 



<r 


Vdc* 




Vqc* 


<- 
<==- 


Idc 




Iqc 



1 2] 
1 2 



i 




















Im / 










X. ^ 

{ i 







Afl* 
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[0 9] 
H 9 



a e 



I E0 | 
-<s 



61' 



615 



V,* 



613n 



<5c 



± * 1 



61 3p 



tan 



• 614n 



E 0j = v;cos(5 c -* c )-r c -I qc 



c 



617 



tan' 1 









-Ox 



— x; 



<f> c 



61 6n 



614p 



Vdc* 



Vqc * 



Idc 



Iqc 



(72)»gi# A« tf 

««*±jtiiT#fitir603#* tt^ttB 

(72)fgBJ# =jff felt 



^ssmajfeifmjiiassw-fcTB i # i * 

F^-A(##) 5H560 BB04 BB12 DA13 DB12 EB01 

SS01 UA02 XA02 XA04 XA12 
XA13 

5H576 BB06 DD07 EE01 EE11 GG04 

HB02 JJ04 JJ22 JJ24 JJ25 

JJ26 LL14 LL15 LL22 LL24 

LL25 LL38 LL39 LL41 



